Homocysteine in microvascular endothelial cell barrier permeability.
Redox stress activates the endothelium and upregulates matrix metalloproteinases (MMPs), which degrade the matrix and lead to blood-endothelial barrier leakage. Interestingly, elevated levels of plasma homocysteine (Hcy) are associated with vascular dementia, seizure, stroke, and Alzheimer disease. Hcy competes with the gamma-aminobutyric acid (GABA)-A/B receptors and behave like an excitatory neurotransmitter. GABA stimulates the inhibitory neurotransmitter GABA-A/B receptor and decreases arterial blood pressure. However, the neural mechanisms of microvascular remodeling in hyperhomocysteinemia are unclear. This review addresses the idea that Hcy induces microvascular permeability by attenuating the GABA-A/B receptors and increasing redox stress, which activates a disintegrin and metalloproteinase that suppresses tissue inhibitors of metalloproteinase. This process causes disruption of the matrix in the blood-brain barrier. Understanding the mechanism of Hcy-mediated changes in permeability of the blood-brain barrier and extracellular matrix that can alter the neuronal environment in cerebral-vascular dementia is of great importance in developing treatments for this disease.